Advancing age and adiposity contribute to musculoskeletal degenerative diseases and the development of sarcopenic obesity. The etiology of muscle loss is multifactorial, and includes inflammation, oxidative stress and hormonal changes, and is worsened by activity avoidance due to fear of pain. The risk for mobility disability and functional impairment rises with severity of obesity in the older adult. Performance measures of walking distance, walking speed, chair rise, stair climb, body transfers and ability to navigate obstacles on a course are adversely affected in this population, and this reflects decline in daily physical functioning. Exercise training is an ideal intervention to counteract the effects of aging and obesity. The 18 randomized controlled trials of exercise studies with or without diet components reviewed here indicate that 3-18 month programs that included aerobic and strengthening exercise (2-3 days per week) with caloric restriction (typically 750 kcal deficit/day), induced the greatest change in functional performance measures compared with exercise or diet alone. Importantly, resistance exercise attenuates muscle mass loss with the interventions. These interventions can also combat factors that invoke sarcopenia, including inflammation, oxidative stress and insulin resistance. Therefore, regular multimodal exercise coupled with diet appears to be very effective for counteracting sarocpenic obesity and improving mobility and function in the older, obese adult.
Introduction
The confluence of aging and obesity may create an ideal environment for skeletal muscle catabolism and decline in physical function. Advancing age and obesity contribute to the development of sarcopenic obesity. Sarcopenic obesity currently affects 16% of women and 17.5% of men over the age of 80 years (Bales and Ritchie, 2002) . This condition is defined by appendicular skeletal muscle mass index of >2 standard deviations compared to a young referent group 20-30 years of age, or a body fat percentage >60th percentile for the same gender and age (Cederholm et al., 2011) . A recent statement from the International Working Groups on Sarcopenia indicates that populations who are targets include those who have difficulty rising from a chair unassisted and have gait speeds <1.0 m/s (Fielding et al., 2011) .
Numerous changes have been made in the health care of obese individuals over the last four decades, enabling the individual to live longer; however, longevity comes at a price, as the individual copes with longer exposure to carrying excessive weight (Alley and Chang, 2007) . As a consequence, the relationship between obesity and musculoskeletal-related functional disability is strengthened (Alley and Chang, 2007) . Projections indicate that as younger obese individuals age, the prevalence of physical disability will escalate beginning in the year 2012 (Manton, 2007) . Sarcopenic obesity is characterized by inadequate muscle strength, mobility disability and difficulty with weight-bearing activities (Broadwin et al., 2001) . Routine activities of daily living such as walking, climbing steps, traveling or maneuvering within public spaces are physically difficult or impossible for the severely obese individual; these limitations also restrict or prevent participation in recreational activities or exercise programs (Pain and Wiles, 2006) .
The seriousness of this issue lies in the fact that obesity-related physical limitations are even evident in young obese children, where lower body transfers, jumps and chair rises are already compromised (Riddiford-Harland et al., 2006) . From the global perspective, strategies that target the musculoskeletal system need to be developed to prevent or reduce the magnitude of physical impairment in the growing older demographic with excessive weight (Kelly et al., 2008) . In our opinion, exercise may be an ideal intervention to counteract some of the aging effects in skeletal muscle and the unfavorable shift in body composition in the older obese adult. This review presents the available high-quality evidence of
